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A Conservative Approach to Quantification in
Child LanguageLuisa Meroni , Andrea Gualmini and Stephen Crain

1 Introduction
Investigations of sen tences containing the universal quantifier every have led
to qualitatively different conclusions about children's linguistic knowledge.
One line of research has uncovered systematic non-ad ult respon ses by preschool and even school-age children (e.g .. Inhelder and Piaget 1964). When

Figure I. The Extra-Object Condition

• We wish to thank the children. staff and teachers at the Center for
Young Children at the University of Maryland at College Park and Lia
Grave lle for her assistance as puppeteer. We are especially indebted to Paul
Pietroski for extensive discussion of the iss ues raised in this paper.
U. Penll Working Papers in Linguistics. Volume 7. j. 2000
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shown a picture such as Figure 1. for example. 'some yo ung children sometimes respond wi th a negative answer to question (1).

(I) Is every boy riding an elepham?
If asked to justify thi s answe r. c hildren often point to the 'extra elephant.
i.e .. the elephant that is not being ridden by a boy. Since children who respond in this fashion appear lO demand sy mmetry (i.c .. a onc-{Q-onc relation)

between boys and elephants. this response by children is called {he ~ymmel
rical response. or the exhaustive-pairing response in the literature. It should
be noted that chi ldren who give the symmetrical response to questions like
(1) sometimes give affi rmative. adu lt-like responses in the same condition.

although the symmetrical response is produced morc often.
The symmetrical response fail s to emerge in other experimenta l tes ts.
however. When children were tested using a variant of the Truth Value
Judgment task. Crain, Thomwn, Boster. Conway, Lillo-Martin and Wood-

ams (1996) found that eh ildren's performance was dramatically im proved.
Crain et al. argue that the improvement in ch ildren ' s performance res ul ted
from satisfying the felici ty co nditions associated wi th judgmen ts of truth or
falsity (as in answering Yes/No questions). More spec ifica ll y. Crain et al.
attribute ch ildren's consistent adult-like performance to the satisfaction of

the 'condition of plaus ible dissent.' Essentially. the point of plausible dissent
was made by Bertrand Russell (1948. p. 138) who stated: "perception only
gives ri se to a negative judgment when the correlative positive judgment has
already been made or considcred." Accordi ng to Russel l. a negative answer

to the question in (I) would be felicitous if. for example. eve ry boy considered riding an elephant. but some boyes) decided to ride something else. say
a dinosaur. Simi larly. if some boyes) considered ri ding a dinosaur bu t, in the

end. every boy decided to ride an elephant. then an affirmative a nswer wo uld
be felicitou s.

Based on Russell's observation. Crain er a!. asked children to verify
sentences as descriptions of stories that were acted out in front of the ch ild .
In the course of the story. a possible outcome was establi shed, but events
took a different turn, such that the actual outcome and the possible outcome
were not the same. Chi ldren's adult-like performance in responding to sentences containing a universal quantifier in such contexts was attributed to
this design feature of the Truth Value Judgment task. Ch ildren's non-adult
behavior in previous research was attributed to the failure to provide a possible outcome. that is, a reason for asking the question in the first place.
There have been alternative accounts of the disparate research findings

(e.g .• Gordon 1996: Drozd and van Loosbroek 1998). These accounts attrib-
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ute the differences in child ren's performance across tasks to the salience of
the objects that figure into children's interpretations. On this view. the difference in findings can be 3llributed 10 wh ich set of obj ec ts. the denotation of
the subject N or that of the object N. is fo regrounded in the expe rimental
context. Discussing the Trut h Value Judgment task. Gordon (1996) raises the
possibility that the improve ment in chi ldren's responses might derive fTom
the fact that the context provided by the stories in the Crain et a l. study made
the set denoted by the subj ect N. the boys. prominent: whereas in earl ier
work the set denoted by the obj ect N was prominent. On this interpretation
of the findings. children behave like ad ults when the context directs their attention to th e denotati on of th e subject N. whereas th ey produce non-adull
responses if the context draws their anention to the denotation of the object
N (see Gordon. 1996. p. 217). In fac t. the stud y by Cra in et ai. (1996) attempted to make the denotati on of the objec t N sal ient in two ways: (a) by
"highlighting" the ex tra-objects and (b) by directing children's attention to
them at the end of each trial (see p. 125). Nevertheless. the issue is worth
pursuing further. if only because the alternative accounts contend that children's non-adult performance is derived from a non-adult grammar.
In view of learnability problems that can arise if child grammars differ
from those of adults. much recent work in developmental psycholinguistics
has adopted the continuity assumption (Pi nker 1984: Crain 1991: Crain and
Pietroski. in press). Essentially. the continuity assumption anticipates that
child language will differ from the local language only in ways in which
adult languages can differ from each other. The continuity assumption supposes that children and adu lts share a common core of linguistic knowledge.
To the ex tent that empi ri cal stud ies of child language suggest that children
exceed th e boundary cond iti ons of Uni versal Grammar. the continuity assumpti on encourages careful scrutiny of the findings. Wherever possible.
explanations of differe nt patterns of behavior for chi ldren and adul ts should
invoke minimal differences in linguistic principles.
One way to minimize differences is to embrace conclusions from crosslinguistic research. Crosslinguistic research contributes to the continuity assumption in two ways. First, parametric variation among languages establishes those points at which child language may differ from that of the local
language. Second. crossl inguislic research establ ishes the boundary conditions of U niversal Grammar. namely the innate linguistic principles that define the space of possible human languages. Learners explore this space, influenced by the environmen t. until they stabilize on a grammar equivalent to
that of adu lt speakers in the linguistic co mmunity. Adopting the con tinuity
assumption. we expec t children to tryou t grammars with features found in
adult languages elsewhere on the globe. However. we do not expect them to
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tryout grammars with features that are not compatible with any of the
world's languages.
Crossii nguislic research on form al semantics has led to the proposal thal
all natural language determiners are conservative. including the universal
quantifier eVeI)" Of all the logically possible relations that could obtain betwecn determiner meanings and the meanings of the phrases that contain
them. the language faculty has apparently evolved such that all determiners
in natural language are co nservati ve. Accounts o f differences in the behavio r
of children and adults should nO[ compromise putative linguistic universals.
such as the conservativity of determiner meanings, in the absence of compelling empirical evidence. We do not believe that there is compelling evidence that children's determiner meanings violate eonservativity, though this
is suggested in recent studies of children's understanding of sentences with
the universal quantifier.
These observations invite us to look more closely at the different exp lanations of children's non-adult linguistic behavior. To this end, we report the
findings of two experiments designed to investigate the extent to which salience versus plausible dissent is relevant in children's interpretation of se ntences with the uni versal quantifier. Both experiments made the se t denoted
by the object N highly salient. At the same time, Experiment I satisfied the
felicity conditions associated with the target sentences. If salience were relevant. children' s non-adult interpretation of the quantifier every should
emerge. If satisfying the felicity conditions suffices to eliminate non-adult
respon ses. by contrast. then childre n are expected to perform as well as
adults do. regardless of the salience of the set denoted by the object N. Experiment II was designed to test a prediction of the most recent account of
children's non-adult behavior, the 'weak quantification' account, to which
we now turn,

2 Is many Conservative?
According to the account advanced by Drozd and van Loosbroek (1998),
children interpret every as a weak quantifier. on a par with the weak quantifier many. It is often assumed that the weak quantifier many is ambiguous.
Consider (2), fTom Westerst;;'hl (1985).
(2) Many Scandinavians have won the Nobel prize in literature.
It has been suggested that one reading of (2) evaluates the number of
Scandinavians who have won the Nobel prize, with many applying to the denotation of the subject N. The other purported reading evaluates the number
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of prize winners who are Scandinavian. with many applying to the denota-

tion of the VP. The two interpretations of (2) can be paraphrased as in (3)
and (4): the reading in (4) is apparently referred.

(3) Many Scandinavians are prize winners
(Scandinavians rt prize winners) E MANY (Scandinavians)
(4) Many of the prize winners are Scandinavians.

(Scandinavians n prize winners) ;;;; MANY (prize winners)
As the sem:J.ntic representation in (4) indicates. this reading makes the
weak quantifier many an apparent counter-example to the putative linguistic
universal that all natural language determiners arc conservative:
A determiner meaning is conservative iff:
Y E DET(X) iff Y A X E DET(X)
(where X. Yare sets. DET is a function from sets into set of sets. and /\
:; ; : set intersec tion)

Conservative determiners make these valid: D(A)(B) <=> D(A)(A " B). For
example:
Few Americans smoke <::::> Few Americans arc Americans who smoke

Every Italian eats pasta
No German drinks Bud

~
~

Every Ilalian is an Italian who eats pasta
No German is a German who drinks Bud

The conclusion that many violates conscrvalivity derives. in part. from
the observation that people judge (5) (a shortened version of (2)) to be true in
circumstances in which they judge (6) to be rai se. The diagnostic of conservativity suggests lhat (5) and (6) should be true in the same circumstances.
(5) Many Scandinavians arc prize winners.
(6) Many Scandinavians are Scandinavians who are prize winners.

Notice that (7) is a logically equ ivalent diagnostic of conservativity: but
people judge (7) to be true in the same circumstances as (5).
(7) Many Scandinavians are prize winners who are Scandinavians.
This suggests that the form of (6). i.e. the order of NPs. gives the illusion that many is not conservative in sentences like (2) and (5). Barwise and
Cooper (1981) make a related observation.
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3 Is every Conservative?
According to Drozd and van Loosbroek. children's non-adult interpretation
of sentences with every resu lts from an ambiguity involving the universal
quantifier in children's grammars. They claim that every and many behave in
. a similar way for 4- and 5-year-old chi ldren. As a consequence. a sentence
like (8) is ambiguous between two readi ngs. depending on which N. subject
or object. is in the restrictor of the quantifier.
(8) Every boy is riding an elephant.

The proposal is to analyze the universal quantifier every as if it had a
non -conservative meaning. like the weak quant ifier many. As we saw with
many. the interpretation at issue hinges on an ana lys is in whic h the s ubject N
and the object N are reversed. s uch that the subject N resides in the nuclear
sco pe. whereas the object N moves into the restriclor. However. in sen tences
with the unive rsal quantifier and a transitive YP. it does not suffice to reverse the arguments. A reversa l of NPs would result in converting the se ntence Every boy is riding an elephant into Every elephanr is riding a boy.
Instead. the entire YP mu st be restructured. For example. the YP "i s rid in g
an elephant" must be restruc tured either as a passive "i s being ridden by a
boy" or as an object-extraction construction. such as "what a boy is rid ing."
He nce. the non-conservative reading of (8) req uires an ana lysis like thal in
(9):

(9) EVERY [elephant] [[Ax (boy is riding x)]
(elephant n AX [x is ridden by a boyD E EVERY (elephant)

The semantic representation in (9) makes the sentence Every boy is riding an elephant true iff every elephant is being ridden by a boy. This analysis accou nts for children"s negative responses Lo questions like ( I).
In addition to the reading in (9). Drozd and van Loosbroek propose that
children have access to the adult interpretation. as in (10).
(10) EVERY [boy] [Ax (x is riding an elephant)]
(boy n Ax [x riding an elephant]) E EVERY (boy)
When the denotation of the subject N is in the restrictor. as in (10). children respond in the same way as adults do. Here, the determiner. every. is
conservative. The adult interpretation in (10) is ass igned by chi ldren. according to Drozd and van Loosbroek. if their attention is drawn to the set de-
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noted by subject N: that is. if the set of boys is discourse-active. On this account, the adult rcading was made prominent in so-call ed Rich Context
tasks. as in the Crain Cl al study. Alternatively. children assign the non-adult
interpretation. as in (9). if the set denoted by the object N is discourse-active.
as in the so-called Minimal Context tasks used in research with static pictures.

4 Critique of the Weak Quantification Account
We have three concerns w ith the weak quantification account. First. the VP
"is riding an elephant" must be structurally recast by children. in order for
the analysis to provide the truth conditions associated with the exhaustivepairing response. The VP must be interpreted as if it had a different syntactic
structure. such as that corresponding to "is ridden by a boy" or "what a boy
is riding." This kind of restructuring vio lates the continuity ass umption.
Continuity is violated because the analysis amounts to the claim that adults
access only a compositional interpretation for sentences with the determiner
every. where the determiner is conservative. whereas children access a noncompositional. non-conservative interpretation in addition to the adult interpretation. if the discourse encourages the non-adult reading.
On the weak quantification account. children assign (at least) two
meanings lO sentences with the universal quantifier and a transitive VP.
whereas adults assign only one. This raises a second concern: leamability. In
the course of language developmeOl. children must expunge non-adult semantic represeOlation from their grammars. It is difficult to see how this
could be done on the present account. because the environmental input
would always be consistent with one of chi ldren ' s interpretations, namely
the adult in terpretation. One way lO 'unlearn ' a non-adult interpretation
would be for learners to keep track of the absence of input corresponding to
the non-adult interpretation. Another alternative involves negative evidence.
or some substitute for it. Drozd and van Loosbroek suggest that ch ildren are
unable to access the adult interpretation if the set denoted by the object N is
discourse-active. ff so. then the non-adult interpretation could be ~xpunged
by negative semantic evidence. namely evidence that the non-adult interpretation is not acceptab le for adu lt speakers. even when the object N is discourse-active. It is unlikely. however. that such evidence is sufficiently
ubiquitous in the input to guarantee that every chi ld who adopts the errant
semantic analysis will encou nter it.
This brings us to the third concern with the account. The concern is with
extra-agents. rather than extra-objects. On the adult reading of the sentences
under consideration. the universal quantifier has scope over the subject N.
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For one thing. the inference that plausible dissent is not effective rests on
negative findings. which are generally not grounds for accepting an experimental hypothesis (see Crain 2000).
We chose to examine the same issue using a different research strategy
and a different technique. the Truth Value Judgment task. This task has been
found to produce reliable results in previous research. On this task, children
who have linguistic competence were found to perform at a level approaching that of adults, i.e. 100% accuracy (see Crain and McKee 1985, Crain and
Thornton 1998). The Truth Value Judgment task involves two experimenters:
one acts out stories in front of the child using LOy characters and props: the
other manipulates a puppet. e.g. Kermit the Frog. who watches the stories
along with the child. At the end of each story, the puppet tells the child what
he thinks happened in the story. The child's task is to decide whether the
puppet "said the right thing." If the child thinks the puppet was right. she rewards him with a coin : if the child thinks the puppet was wrong. she gives
him a reward of lesser value. as a 'reminder" to pay closer attention. Whenever the child indicates that the puppet was wrong. the child is asked to explain "what really happened." This follow-up procedure enables the experimenter to ensure that the child is rejecting the puppet's statements for the
right reasons.
Experiment I: The extra-object condition. An experiment using the Truth
Value Judgment task was conducted to determine the extent to which salience was responsible for children's adult- like behavior in the Crain et al.
study. In the experiment. the denotation of the object N was made highly salient and. at the same time. the condition of plausible dissent was satisfied. If
salience is the critical factor. then children should interpret the universal
quantifier every in the same non-adult fashion as described in previous research. By contrast. if children's non-adult interpretation emerges on ly in
infelicitous tasks. ch ildren shou ld interpret the universal quantifier in the
same way as adults do. because the condition of plausible dissent is satisfied.
regardless of the salience of the denotation of the object N.
To illustrate the task, let us describe a typical tria l. One of the stories
was about a rodeo competition. The story involved three farmers. four horses
and two dinosaurs. When the set of characters is introduced to the chi ld subject. it is pointed out that one of the four horses had no saddle and is probablya wild horse. Each farmer has to choose an an imal to ride in the rodeo.
Here is how the story line unfolds in real time. One farmer considers riding a
dinosaur. because he knows he will win the competition if he can ride a dinosaur. but the dinosaur is quite angry so the farmer decides to ride one of
the horses. First. he considers riding the wild horse. but it proves to be un-
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friendly. so he decides to ride one of the other horses. (The condition of
plausible dissent is sa ti sfied when the farmer cons iders riding a dinosaur.) In
the re mainder of the slory. the two remaining farmers also consider rid ing a
dinosaur and the wild horse. but they loa realize the risk involved in riding
these animaI~. In the end every farmer ri des a 'regular' horse. When th e story
is completed. the child can sec in the experimental workspace that every

farmer is ri d ing a horse and also that no fanner chose to ride the wild horse.
At the completi on of the story. Kermit the Frog utters Lhe target semence,
preceded by the linguisti c antecedent as in (I I ).
( ll )This was a story about three farmers. two dinosau rs and four horses and
one of them was a wild horse! I know what happened. Every farmer
rode ~l horse.
Sixteen childre n ranging in age between 3:10 to 6:3 (mean age: 5:1)
panicipatcd in the experiment. Each child was presented with one warm-up.
two fillers and three target sentences. All the children attended th e CCnlcr for
Young Children at the University of Maryland at College Park.
The resu lts arc not as expected under the hypothesis that the salience of
the denotation of the object N is the critica! factor in children's judgments.
Ch ildren correct ly accepted sentences like Eve!)! farmer rode a horse on 43
trials out of 48 (90%). In short. childrcn rarely produced non-adult responses.
regardless of the sal ience of the denotation of the object N. Presumably. thi s
pattern of adult-l ike behavior was manifested by chi ldren because the condition of p13usi ble dissent was sati sfied on each tri al. Therefore. the study replicates the findings by Crai n et al ( !996).
Experiment II: The extra -agent condition. The goal o f Experimen t II was
to evaluatc one of the predic tions implied by the Weak Quantification account: childrcn's acceptance of a uni ve rsal quantitication in w hat we ca ll the
extra-agent condition. As we observed. when children access the adu lt reading of sentences with the universal quantifier. the existence of ex tra-obj ec ts
is not relevant. By analogy. in stories that highlight the set denoted by the
object N. the exis tence of ex tra-agents should not be relevant. On the weak
quantifica tion account. therefore. children are ex pected to accept a sentence
like Every boy is riding an elephant in a con text in which there is a boy who
is not riding an elephant. as long as every elephant is being ridden by a boy.
We call this the extra-agent condition. The ex tra-agent condition was co nstructed using pictu res in the present study. to evaluate the proposa l by
D rozd and van Loosbroek using the same melhodology as they did.
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Two experimcnlcrs participated in the study. One presented the pictures
to the child and to Kermit the Frog. who was manipulated by the second ex-

perimemer. On each trial the first experimenter di rected the ch ild 's :lltention
to the set denoted by the object N. in order to encourage the chi ld to access
the non-ad ult interpretation. if thi s reading was made available by the c hild's
grammar. Then. Kermit described the picture and the child's task was to
judge whether or not Kermit's description was correct.
To illustrate. on one trial the child was presented with the picture of four
ti gers and three ball oons. T hree of the four tigers we re holding a balloon. so
there was an 'extra' tiger in the picture. The experimenter pointed to each of
the balloons. and then made a special point of th e fact that there was a beautiful butterfly on each ball oon. In this way. the set denoted by the objeet N was
made highly salient. Chi ldren were then asked to eval uate the sen tence ( 12),
utte red by Kermit the Frog:
(12) Every ti ger is holding a ba ll oon.
Ninetee n children. ra nging in age between 3;08 and 5: I 0 (mean age:
4.1 I). participated in the experiment Each c hild was presented with three
target se ntences and two fillers. These children correc tl y rejected the target
sen tences 46 times out of 51 tri als (90%). In short. c hildren 9id not behave as
predicted by the wea k quantification acco unt. in the extra-agent condition.

6 Conclusion
The findings of these expe rimen ts reveal c hildren's adu lt understanding of
the universal quantifi er every. The re is (still ) no reaso n to believe th at the
results provided by Crain et al. ( 1996) were due to an experimental art ifact.
peculiar to the Truth Value Judg ment task. The findings leave open the possibility that determine r meanings are conservati ve in child grammars. j ust as
they are in adult grammars. This is reass urin g. in light of the learnability
problems that childre n would confront if they were to adopt non-adult
grammatical principles. whic h take them beyond th e boundary conditions
imposed by Universal Grammar.
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